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The physiological effects of apomorphia are very different from those of 
morphia ; a very small dose produces speedy vomiting and considerable 
depression, but this soon passes off, leaving no after ill effects, — facts of 
which we have repeatedly had disagreeable proof while working with it. 

Dr. Gee is now studying these effects, and has found that -fa of a grain of 
the hydrochlorate subcutaneously injected, or \ grain taken by the mouth, 
produces vomiting in from four to ten minutes. Our friend Mr. Prus al- 
lowed himself to be injected with -j- 1 ^ grain, which produced vomiting in less 
than ten minutes. From Dr. Gee's experiments on himself and others, he 
concludes that the hydrochlorate is a non-irritant emetic and powerful anti- 
stimulant. As from these properties it appears probable that it may come 
into use in medicine, we have called it apomorphia, rather than morphinine, 
to avoid any possible mistakes in writing prescriptions. 

Apomorphia is likewise formed by heating morphia and dilute sulphuric 
acid (1 vol. acid to 8 or 10 of water) in sealed tubes to 140°-150° for three 
hours. It appears possible that the substance obtained by Arppe *, sub- 
sequently named sulphomorphide by Laurent and Gerhardt f, is an impure 
sulphate of apomorphia, as the formula deduced by these latter chemists 
from their analysis, C 34 H 38 N 2 O e S, is identical with that of this sul- 
phate, (C 17 H 17 NQ 2 ) 2 H 2 S0 4 . They, however, considered it a species of 
amide. On repeating Arppe's experiments, we shave obtained apomorphia 
from the product. The physical characters ascribed to sulphomorphide (of 
becoming green on keeping, especially on heating, of communicating this 
green tint to water, and of solubility in caustic alkalies, producing a brown 
substance by decomposition) are precisely those of the hydrochlorate of 
apomorphia. It appears probable that the class of analogous bodies pro- 
duced from other alkaloids by similar means, such as sulphonarcotide, may 
possibly be the sulphates of new bases. We propose to submit these to ex- 
periment, and to prosecute our researches on the opium bases. 

On sealing up codeia with hydrochloric acid and digesting it at 150°, we 
find some permanent gas is evolved, probably chloride of methyl, in which 
case the new base, if any, will be morphia or apomorphia or their isomers, 
as codeia differs from morphia only by CH 2 . 

IV. " Researches into the Constitution of the Opium Bases. 
Part II. — On the Action of Hydrochloric Acid on Codeia." By 
Augustus Matthiessen, F.R.S., Lecturer on Chemistry in St. 
Bartholomew's Hospital, and C. R. A. Wright, B.Sc Re- 
ceived June 2, 1869. 

Codeia and morphia are, as is well known, homologous, only differing in 
composition by CH 2 . Both of them contain one atom of hydrogen re- 
placeable by organic radicals, from which it appears that methyl-morphia 

* 1845. Ann. del - Chem unci Pharm. vol. It. p. 90. 
t Ami. do Chinue el de I'liys. [."] vol. xxiv. p. 112. 
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(which does not contain a replaceable atom of hydrogen) is only isomeric 
with codeia, and not identical. If, therefore, codeia be morphia where H 
is replaced by CH 3 , the atom of hydrogen so replaced must be one of those 
contained in one of the radicals which enter into the composition of mor- 
phia. Thus- — 

Morphia. Methyl-morphia. Codeia. 

C 1T H 17 HNO s C„ H 1T (OH,) N0 3 C lT H 17 H NO, 

H H CH 3 

The action of hydrochloric acid on morphia * leads to the elimination of 
H 2 0, and the formation of a new base, apomorphia, thus — 

Morphia. Apomorphia. 
C 17 H I3 N0 3 =H 2 + C I7 H 17 N0 2 (1) 

Codeia under the same circumstances might yield a similar base, apo- 

codeia, thus — 

Codeia. Apoeodeia. 

C X8 H 21 N0 3 =H a G + C 18 H„ NO, (2) 

Or it might behave like narcotine f, which, under the same conditions, 
splits up into chloride of methyl and the hydrochlorate of a new base. 
Thus with codeia — 

Codeia. Morphia. 
C 1S H 21 N0 3 + HC1=CH 3 C1+C 17 H 18 HN0 3 ; (3) 

but, as has already been shown, if morphia were thus produced, it would 
be converted, under the circumstances, into water and apomorphia, so that 
the whole reaction would be — 

Codeia. Apomorphia. 
C It H 17 (CH.) H N0 3 + HC1 = CH 3 CI + H 2 + C„ H 17 N0 2 (4) 

In order to examine the nature of the reaction taking place, some codeia 
(forming part of a supply of 10 oz. given to us by the eminent manufactu- 
ring chemists, Messrs. M'Farlane, of Edinburgh) was submitted to experi- 
ment. The substance used when examined for morphia failed to indicate 
the presence of the smallest trace, was wholly soluble in ether, and, on 
combustion with oxide of copper and oxygen, after drying at 120°, yielded 
the following numbers : — 

0-3720 gramme gave 0-9830 carbonic acid and 0-2450 water. 

Calculated. Found. 
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216 


72-25 
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H 21 


21 
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7-32 
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14 


4-68 




o 3 


48 


16-05 





C 18 H 21 N0 3 299 100-00 
Codeia was sealed up with from twelve to twenty times its weight of 

* Proc. Eoy. Soe. vol. xvii, p. 455. t Proc. Eoy. Soc. vol. xvii. p. 337. 
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strong hydrochloric acid, and heated to about 140° for two or three hours. 
After cooling, a layer of colourless liquid was observed floating on the top 
of the brown tarry contents. It immediately became gaseous on opening 
the tubes, and was presumedly chloride of methyl, as the issuing gases were 
found to be free from carbonic acid. The residue in the tubes, when dis- 
solved in water and precipitated by carbonate of sodium, yielded, on extrac- 
tion with ether and agitation with hydrochloric acid, a crystalline chloride 
having, when purified by recrystallization, all the properties of the chloride 
of apomorphia derived from morphia. It gave the same qualitative reactions, 
produced the same remarkable physiological eifects, and yielded the follow- 
ing numbers on combustion with chromate of lead and oxygen : — 
0-3120 gramme gave 0-7680 carbonic acid and 0-1740 water. 

Calculated. Found. 
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14 
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32 


10-54 
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35-5 


11-70 





C 17 H 17 N0 3 HC1 303-5 100-00 

Hence the reaction which takes place is in accordance with formula (4) 
above, viz. 

Codeia. Apomorphia. 

C 1T H 17 (OH,) HN0 3 + HC1=CH 3 C1+H 2 0+ C 1T H 17 N0 2 . 

Doubtless there is an intermediate reaction, viz. either that indicated 
by formula (3), where morphia is the intermediate product, or that in ac- 
cordance with (2), where a base homologous with apomorphia, and thence 
called apocodeia, is first produced, and subsequently split up into apo- 
morphia and chloride of methyl, thus — 

Apocodeia. Apomorphia. 

C 18 H 19 N0 2 + HC1= CH 3 CI + C 17 H„ N0 2 . 
We are at present engaged in investigating the nature of this interme- 
diate reaction. 

V. "A Preliminary Investigation into the Laws regulating the 
Peaks and Hollows exhibited in the Kew Magnetic Curves 
for the first two years of their production." By Balfour 
Stewart, LL.D., F.R.S., Superintendent of the Kew Obser- 
vatory. Received May 20, 1869. 

The Kew magnetographs began to be in regular operation in May 1858, 
and have continued so up to the present date. The curves derived from 
these instruments, representing the changes which take place in the three 
components of the earth's magnetism at Kew, are often found to be studded 
with small serrated appearances, which have been denominated peaks and 



